1-Heteroaryl-3-phenoxypropan-2-ones as inhibitors of cytosolic phospholipase A₂α and fatty acid amide hydrolase: Effect of the replacement of the ether oxygen with sulfur and nitrogen moieties on enzyme inhibition and metabolic stability.
Cytosolic phospholipase A2α (cPLA2α) and fatty acid amide hydrolase (FAAH) are enzymes, which have emerged as attractive targets for the development of analgesic and anti-inflammatory drugs. We recently reported that certain 3-phenoxy-substituted 1-heteroarylpropan-2-ones are inhibitors of cPLA2α and/or FAAH. Starting from 1-[2-oxo-3-(4-phenoxyphenoxy)propyl]indole-5-carboxylic acid (3) and 1-(1H-benzotriazol-1-yl)-3-(4-phenoxyphenoxy)propan-2-one (4), the effect of the replacement of the oxygen in position 3 of the propan-2-one scaffold by sulfur and nitrogen containing moieties on inhibition of cPLA2α and fatty acid amide hydrolase as well as on metabolic stability in rat liver S9 fractions was investigated. As a result of these structure-activity relationship studies it was found that the ether oxygen is of great importance for enzyme inhibitory potency. Replacement by sulfur led to an about 100-fold decrease of enzyme inhibition, nitrogen and substituted nitrogen atoms at this position even resulted in inactivity of the compounds. The effect of the structural variations performed on metabolic stability of the important ketone pharmacophore was partly different in the two series of compounds. While introduction of SO and SO2 significantly increased stability of the ketone against reduction in case of the indole-5-carboxylic acid 3, it had no effect in case of the benzotriazole 4. Further analysis of the metabolism of 3 and 4 in rat liver S9 fractions revealed that the major metabolite of 3 was the alcohol 53 formed by reduction of the keto group. In contrast, in case of 4 beside keto reduction an excessive hydroxylation of the terminal phenoxy group occurred leading to the dihydroxy compound 50. Experiments with enzyme inhibitors showed that the phenylhydroxylation of 4 was catalyzed by tranylcypromine sensitive cytochrome P450 isoforms, while the reduction of the ketone function of 3 and 4 was mainly caused by cytosolic short chain dehydrogenases/reductases (cSDR).